Regulation of myeloperoxidase-specific T cell responses during disease remission in antineutrophil cytoplasmic antibody-associated vasculitis: the role of Treg cells and tryptophan degradation.
T lymphocytes have been implicated in the pathogenesis of antineutrophil cytoplasmic antibody-associated vasculitis (AAV). Patients with myeloperoxidase (MPO) antineutrophil cytoplasmic antibody (ANCA) experience relapses less frequently than those with proteinase 3 ANCA, suggesting greater immune regulation. This study was undertaken to investigate MPO-specific T cell reactivity during disease remission and the factors regulating their responsiveness. MPO-specific T cells were quantified by enzyme-linked immunospot assay with additional Treg cell depletion or exogenous interleukin-2. Serum tryptophan and its metabolites were measured. In vivo blockade of indoleamine 2,3-dioxygenase (IDO) was performed, and its effect on MPO reactivity was assessed. During disease remission, MPO-specific interferon-gamma-producing T cell frequencies were comparable with those found in healthy controls and significantly lower than those found in patients with acute disease. CD4+CD25+ regulatory cells did not play a role in maintaining these low MPO-specific T cell frequencies, since depletion of Treg cells did not augment MPO-specific responses, and FoxP3 levels were diminished in patients compared with controls. Treg cell function, however, was comparable in patients and controls, suggesting numerical rather than functional deficiency. We found diminished serum tryptophan levels and elevated levels of its metabolite kynurenine in patients with MPO AAV as compared with controls. To confirm the effect of tryptophan degradation on MPO responses in vivo, we inhibited degradation in MPO-immunized WKY rats and found greater immune responsiveness to MPO and a tendency to more severe glomerulonephritis. Our findings indicate that MPO-specific T cell frequencies are regulated during disease remission in association with tryptophan degradation. The tryptophan regulatory pathway is induced during active disease and persists during disease remission.